
Using the investmenl discussed above and est imated railroad industry financial inputs. 

we developed the capital carrying charges associated with the railroads' expected investment for 

each year between 20 10 and 201 6. 94 Using the 85 percent TIH alloca tion facto r and the 

estimated capita l carrying requiremenls, we estimated the amounl of PTC investment the railroad 

will expect 10 obtain from Till shippers . 

Table 20 below summarizes the estimated costs the ra ilroads can be expected to try to 

recover from TIH shippers for the installation of PTC over the fi rst 10 years of the PTC 

installation process. 

Table 20 

Allocatt'd PTC Capital Recovery 


Chaq:.e5 To TlH Shippers - 201 0 to 2019 


Allocated PTC 
Year Capital Requirements 

(1 ) (2) 

I. 2010 $52.5 
2. 20 11 $1 16.4 
3. 2012 $181.8 
4. 2013 $249.8 
5. 2014 $320.2 
6. 2015 $393.5 
7. 2016 $407.2 
8. 2017 $421.3 
9. 2018 $436.0 
10. 2019 S4SI.2 

Source: Attachment No. 11-3 

M The STB's DCF model requires the input of various financial statistics, including. but not limited to, 
cost of equity. COSl of debt, industry capital structure. expected inflation rales. estimated asset lives. 
depreciat ion rates, Federal tax rates and Slate tax rates. In developing the DCF models for this analysis, 
we relied upon our estimate of the STB's annual railroad industry cost of equity and debt, average 
railroad industry asset lives as indicated in railroad company's annual reports to the STB, and statutory 
Federal and Stale tax rales. 
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As shown in Table 20 above, the capital requirements allocated to TJH shippers will 

grow ovcr time. The costs shown in Table 20 above do not end in 2019, but continue into the 

future. For presentation purposes, we have only reflected the first 10 years of PTC capital 

recovery costs. The 5TB's DCF methodology assumcs that the railroads will not just recover the 

costs of the initial investment in PTe , but also will recover the costs of replacement of future 

PTe assets. In other words, the costs shown ahove can be expeclCd to continue to rise into the 

future.~~ 

The fi gures contained in Tahle 20 above are the railroads' expected PTe investment 

rcJated nominal costs thai may be passed on to TIll shippers over lime. Unlike the costs and 

benefits discussed in eartier sections of this Report that are shown on a discountcd real dollar 

basis, the Table 20 figures are shown on a nominal dollar basis since we are estimating the annu:ll 

Impact 011 Jill s lll ppcr rates over lime, whIch arc customanl y shown on a nommal dollar has IS. 

The costs summarizcd <Jbove are developed using data derived from the samc sources as the cost 

and henefit analyses discussed in earlier sections of this Report, but are not directly additive or 

comparable to the previous Report analyses. Rather, they renect our estimate of the specific harm 

10 Till shippers from the implementalion of PTe by the railroads and the railroads' expected 

recovery of this investment. 

As indicated by the UP in US Magne .... ium. the railroads view T1l1lraffic as the caus\: of 

the PTe investment requir\:ments, and will allempt to recover these costs from the Till shippers. 

The railroads altempt to recover this cost, notwithstanding the PTe benefits to other shippers, will 

directly impact and hann Till shippers as they will absorb mueh of the costs and only a small 

portion of the benefits. 

9~ While the cost figures shown in Table 20 above may appear to be extremely large given the relatively 
small amount of TIll traffic transpaned by thc r<.lilroads (less than 0.3 percent of all traffic as estimated 
hy FRA), the railroads' cost to transpon TIH before implemcnt;){ion ofPTC are relatively high. In US 
Magnesium. the STB found the variable costs to transpan chlorine traffic on 1.200 moves equaled 
appro.-.imate[y $30 per net ton and a reasonable rail rate t'qua1cd approximately $100 per net tOll. 
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C. 	 PTC INV ESTMENTS WILL IMPACT 

REG ULATED T1H SIIIPPER RATES 


Besides directly recovering their investment costs from TIH shippers by charging them 

higher rates. current or future TII·I shippers with rates set under the STB's regulatory procedures 

wili be impacted by Ihe railroads' PTC investment. 

The STB. like ali economic regulators, must strike a balance between protecting the 

market from the monopoly powers of the railroads and economically strangling the companies it 

is regulating. A common method to strike this balance is to allow the regulated companies to 

charge r<l1es such that the return on their investe d capital equals the companies' cost of capital. 96 

In this way, a company is earn ing enough to repay its investors while not extract ing monopoly 

rents from the marketplace. One way to regulat e rates based on this concept of the return on 

produce a rate of return thai is greater than the companies' cost of capital. 

Under this rate of return type of regulation, as a company's invcsted capital declines, its 

regulated rates or prices should decl ine holding all else constant. This is because as the amount 

invested declines, the amount of return needed to generate a sufficient return on the assets also 

declines. On the other hand, if a company's investment increases, its prices or rates should 

increase as the rate of rcquired return will increase as the company now h<ls a larger investment to 

recoup. Because Ihe railroads' PTC investment will roll into their investment bases, they will be 

allowed to obtain a return on this investment in regulatory proceedi ngs, which will force 

increases in regulated rates. 

The most direct way the PTC impac t will occur is in the calculation of the STB's 

Uniform Railroad Costing System ("URCS") variable costs. URCS is the STB's general purpose 

!l6 The cost of capital rencets the costs 10 obtain funds from financial markets based on the relative risk of 
the investment compared to the market as a whole_ An organization whose in vestments generate a 
return equal to the cost of obtaining the funds can be thought of as 'just breaking even" on the 
invcstment. It generated enough to repay the costs of obtaining the funds. bUI did not generate 
excessive economic profit on the investment. 
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costing system and is used in a number of STll regulated proceedings, including the testing ami 

setting of maximum reasonable rail rates. Under the STB's methodologies, ra te reasonableness is 

establishcd as a ratiu of movement ' s revenue to URCS variable costs ("R/VC,).Q7 This means 

regulated rates will change over tnlle as the underlying URCS variable costs change. With PTe 

investment increasing the size of the railroads' investment base and thereby increasing their 

allowed retum, the URCS variahle costs, which include return on and of investment componcnts, 

will also increase. In this way, ratcs on regulated TIH traffic will increase with the installation of 

PTe. 

From an econom ic perspective, TJ[-I shippers witl be getting harmed from several 

directions. First, thc railroads will attempt to n:cover their PTe investment by directly targeting 

T1H shippers for the costs of PTC installation . Second, the railroads will recover their PTC 

-- ----~n~'~co'·n 'c "' p' '~ "hO~n" ' higl1er regulatedtai1ff rates, HlcTWmg regulated tanl! rates lor rnr­'o vo"mo" . ~~ccI, i mCg,'C''

shippers. This llleans that even those sh ippers that seck rate relief from the STH due to 

excessively high rail rates unposed by railroads for recovering PTC costs, will still end-up paying 

the costs of PTe investment. The railroads will c5scntially be "double-recovering-- their PTe 

investments . 

97 	 Depending UjXHl the s i 7(~ of the case and the amount of relief being sought. one of Ihn:e diffefen! 
approaches may be used to develop the regulah_'tI rales. In all cases. the rate is eventually determined by 
a RIVe rat io. St'C STB Ex Pane No. 657 (Sub-No. I). Major /SSIII'S ill Ruil Rule Cas(~s, served OClobL'f 
30.2006 and STH Ex Parte No. 646 (Sub-No. I), Simrlilied Standards For Rail Rule Cases, served 
September 4, 2007. 
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VI. SUMMARY OF KEY LITERATURE REVIEWED 


A. 	 BRIEF SUMMARY OF 
SELECTED KEY DOCUMENTS 
(IN CHRONOLOGICAL ORDER) 

1. Federal Railroad Administration, June 1995 - Differential GPS: All Aide 

to Positive Train Control - - This report was completed by FRA at the request of the 

Senate Appropriations Committee to outline the benefits, costs, desirability, feasibility 

and implications of using Differential GPS to establish PTe. In this report, FRA 

suggested that the nation would save approximately $35 million per year in avoided 

collision and over-speed railroad accidents aione.9S The FRA referred to the Association 

of American Railroads' estimate that nation-wide PTe would cost over $800 million 

before maintenance expenses for all major railroads in the United States. The FRA 

suggested that higher quality service, reduced fuel consumption, and more efficient use of 

existing systems could provide benefits to the rai lroads valued in the hundreds of millions 

of dollars annually.99 At this time, the FRA concluded that further study was required to 

make more accurate estimates of costs and benefits to determine the practicality of PTe. 

2. Railroad Safety Advisorv C(lmmittec, August 1999 - Implementation of 

Positive Train Control Systems - - In this report, RSAC attempted to quantify average 

costs associated with avoidable railroad accidents. This included fatalities, injuries, 

equipment damage, track damage, off right-of-way damage, hazardous materials cleanup, 

evacuations, loss of lad ing, wreck clearing and delays. 

98 See "Differential GP5: An Aide to Positive Train Control" page 12. 
99 See "Differential GPS: An Aide to Positive Train Control" page 13. 
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The RSAC report also attempted to quantify "other" benefits that were not safety 

relilled. The report stated that reduced manpower requirements, elimination of existing 

wayside signals, increased capacity, increased equipment utilization, and reduced fuel 

consumption can al l be achieved through the implementation of PTC. 100 

For Ihis analysis, RSAC divided the quantification 1I1to four PTC levels 

numbered I to 4. The PTC level I \vas the least expensive implementation and PTC level 

4 was the most expensive. The report claimed a total system cost for implementing PTe 

on the five largest railroads to be between $1.2 billion for level I and $7.8 billion for 

level 4. The corresponding benefits range from $485 million to $843 million inc luding 

avoidable accidents. The analysis concluded that the highest benefit to cost ratio (of 

0.42) would be achieved using the lowest cost, entry level PTC implementation. 101 

3. Zeta-Tech Associates, March 15 2004 - Quallfijicatioll of the 8usine.';s 

Benefits of Positive Train COf/tml - - Zeta-Tech was tasked by the FRA to prepare an in-

depth analysis of all foreseeable business benefits of PTe. The Zeta-Tech report, like the 

RSAC report, contained a mnge of different PTe implementations ("P"I'C A" and "PTC 

B") and depicted both low-cost and high-cost scenarios. 

100 See "Implemelllalioll of1'0.l"ilil·e Tr(lil/ COli/rot s.v.~tem.\"" page 92. 

101 Sec "'Imp/cmelll(llioll of I'O.l"i(il·c h(lil! COl1lrol .~vs(emsN page 95. rhe RSAC report developed its 


"Ucncfit to Cost" ratio by dividing benefits by costs. In such an analysis, a ratio ofkss than one (I) 

means Ih31 aggregate costs are grealer than aggregale benefits. In the updated analyses presented by 
FRA as pan of the PTe Rule Making, FRA developed "Cost to Benefit" ratios where costs are 

divided by benefits. 1n those analyses, a ratio of less tll'lIl one (I) indicates aggregate bcncfils arc 

greater than aggregate costs. If Ihe RSAC ratio were calculated in manner consistenl wilh current 

FRA analyses, it would rL'P0rt a cost to Ix'Tlefit ralio of approximaldy 2.4. 
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The Zeta-Tech analysis concluded thaI implementing PTC would result in all of 

the benefits listed in the RSAC and a few more, including: improved capacity utilization, 

efficiencies from precision dispatching, fuel savings, reduced maintenance, improved 

equipment utilization, real-time locomotive diagnostics, improved transit times and more 

reliable service.!o2 Zeta-Tech did not attempt to quantify maintenance of way benefits 

because it believed there were insufficient data 10 estimate a benefit. In its evaluation of 

PTe B (mosl similar to the system required under the FRA final rule), Zeta-Tech 

estimated direct railroad benefits in the range 0[$1.3 to $2.4 billion dollars alUlUally.I03 

The Zeta-Tech report further estimated benefits to shippers. Shipper benefits 

included total logistics cost savings resulting from improved transit limes and reliability, 

-------~~~------~~-=~--~~~~~~------­and reduced inventory costs. Under the PTe B scenario, Zeta-Tech estimated that 

shipper benefits would range from $900 million to $1.4 billion annually. 104 Zeta-Tech's 

estimated costs of implementing PTe B for all class I railroads ranged from $2.3 billion 

to $4.4 billion dollars. 105 

4. Federal Railroad Administration, August 2004 - Benefits and Costs of 

Positive Train Control - - The FRA submitted a Report to Congress in August of 2004 in 

response to a request of the Senate Appropriations Committee using the Zeta-Tech report 

as the primary basis for its cost and benefits calculations. The FRA conducted a peer 

review workshop III which representatives of railroads, labor organizations, suppliers, and 

101 See "Quonrification ofthe Business Benefits ofPositive Train Control Hpage 25. 
IOJ Stated in 200 I dollars. See HQuontification ofIhe Business Benefits ofPositive Train Controf' pages 

109~ 110. All estimates are in 2001 dollars. 
liJ.t See "Quanrijicotion ofthe Business Benefits ofPositive Train Con/rof' pages 109-110. All estimates 

are in 200 I dollars. 
10; See "Quontification ofthe Business BenefiLS afPositive Train Control" page 111. All estimates are in 

2001 dollars. 
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shippers were invited to comment on the Zeta-Tech report and other issues relevant to 

PTC implementation. In the 2004 report, FRA adjusted many of Zeta-Tcch's estimates in 

response to comments generated through the peer review workshop. For example, FRA 

reduced Zeta-Teeh's Linc Capacity benefits (avoided maintenance and avoided 

investment) to 40% of the original estimate. The FRA also reduced equipment ownership 

cost benefits to 25% of the original to adjust for idle time spent out of service and 

elinunated the work-order effic iency benellL I06 The FRA also inc luded an additional 

benefit associated with red uced tenninal track forces , ranging from $ 130 million to $391 

million dollars annually for PTC B. The FRA estim,ltcd total direct benefits for PTC B to 

range from $1.6 to $2.8 billion dollars annually. ,o7 

The FRA also introduced a new benefit calculation for "modal diversion" arising 

from rail shippers wking advantage of better rail transit limes and reliability. The 

benefits wen.: ea\cula led lIsing FRA's then new lTlC modal diversion model and would 

aeenle as sh ippers took advantage of lower total logistics costs resulting from improved 

servIce and altered thei r logistics networks to shiJi volumes from truck to rail transport. 

The bene fit s largely consisted of reductions in hi ghway truck crashes and reduced truck 

emissiolls, among other items. lOX The report detailed the estimated monelary benefits of 

modal divers ion In Appendix D-6. For the PTe B scenario, the indirect benefits mnged 

from $53 1 million to S 1.1 billion do llars annually. 109 

FRA estimated total direct and indirect benefits for PTe B to range from $2.1 to 

$3.9 billion dollars annually. 

I(H, Sec "fJc/!{jil.~ Gild ("oSI.~ ofPasitire Train Control" page 0-2 . 
I(l" In 2001 dollars. 
1m; See "Benefits and Costs q(Positil·c Train Col/tror page 20. 
111'1 In 2003 dollars. 
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5. Federal Railroad Administration. July 2) 2009 - Positive r,.uin Control 

Systems; p,.oposed Rule - - In July 2009, FRA drafled the proposed rule for nation-wide 

PTe implementation. The document clearly defined PTe and what is required from all 

Class I railroads. The FRA again acknowledged that it expects benefits [rom railroad 

·d ed · d [Ii ' . 110acci ent ructIOn an e IClcncy gams. However, FRA took a major departure 

from its previous PTe cost-benefits analyses. The FRA included only direct railroad 

implementation costs and direct railroad safery benefits in its cost-benefit estimates. 

For the first time, FRA intentionally excluded direc t costs and benefits accruing 

to shippers and indirect costs and benefits accruing to society as a result of PTC 

implementation. The included 20-year cost estimate on a net prescnt va lue basis was 

$10.0 billion assuming a 7% discount rate. Annualizcd costs ranged from $0.93 billion to 

$0.95 billion. 11 I The 20-year railroad safety benefit estimate was $608 million stated on 

a net present value basis assuming a 7% discoun t rate. I 12 

This unprecedented exclusion of all costs and benefits aside [rom direct ra ilroad 

implementation costs and direct railroad safety benefits resulted in a severely skewed 

cost-benefit ratio of 16.5. This shaflJly contradicts all earlier studies that placed the COS(­

benefit ratio ncar 1.0, showing that over time the total benefits carry roughly the same 

weight as the total costs. 

In (he NPRM, FRA attempted to justify its exclusion of any benefits aside from 

direct railroad safety benefits (reduced rail accidents) "because of signi ficant 

110 See ~Positive T,.ain Control Sys/ems; Proposed Rifle" page 36002. 
I II See "Positive Train Control Systems: p,.oposed Rille" page 36002. 
III See "Posilive T,.ain Control Sys/ems; p,.oposed Rille" page 36002. 
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uncertainties regarding whether and when individual c lements will be achi eved." 113 This 

decisio n renders the cost-benefit analysis invalid, <I::; d iscussed in detail in ot her scc tions 

o f our Repo rt . 

Incredibly, FRA further stated tha t il had not updated its 2004 report (including 

tota l costs and benefits) because of the aggress ive implementat io n schedule and the 

resulting lack of time. However, the FRA did in fnet conduct a detailed economic 

a nalysis (finalized on July 10,2009) which did just that - updaleuthe 2004 Report . In the 

NPRM, FRA gives only passing mcntion to this upda te, citi ng calc ulations of likely 

additional fuel savings resulting from PTe implementat io n and referri ng to possible 

modal-divers io n-related highway sa fety and environmental benefits. ll-' The FRA staled 

that it named these benefits si mply 10 prov ide "a guide 10 Ihe o rder o f magnitude o f" such 

benefits." 11 5 

6. Federal Railroad Administration. Julv 10 2009 - P(Hitiw! Train Control 

System s; Economic A ltalysi.<; - - FRA produced a dewi led economic analysis of lOla I co.st.s 

and benefits assoc iated with PTe implementatio n concurrently with its production of the 

PTe NPRM. The analysis was based on an update and covisio n to the 2004 analysis 

underly ing the 2004 Rep0l1 to Congress. In the Jul y 2009 econo mic anal ys is, FRA 

calculated costs and benefits separate from , and additive to, the uirec t railroad costs and 

bene fits it presented in the NP RM RJA. However, these costs and benefits were 

inexplicabl y excluded from the RIA. In the report, FRA calcu lated costs in Ihree areas: 

I II See "/~ositil·(' Train rontrol Systems: Proposed Rllle~ page 36002. 
"~ S<.-e "Positil·e Train Control S''l·fems: Proposed RII!c" page 36004. 
I II S<.-c ~POSifil·c Traill Control Systems: Proposed RII'e~ page 36004 . 
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I. 	 Indirect soc ietal costs associated with modal diversion from 
rail to truck in response to assumed rail rate increases; 

2. 	 Equipment costs associated with add-on productivity 
enhancement systems; and 

3. 	 Maintenance costs associated with add-on productivity 
enhancement systems. 

Over the 20-year economic analysis period (the same period as in the NPRM 

RIA, FRA calcula ted lotal additional costs of $10.6 billion on a net present value basis 

assuming a 7% discount rate. 

The FRA also calculated benefits in three areas: 

1. 	 Direct shipper benefits resulting from improved rail service 
levels; 

2. 	 Indirect societal benefits associated with modal diversion 
from truck to rail in response to estimated rail efficiency 
Increases; and 

3. 	 Direct railroad benefits associated with productivity gains 
resuhing from the introduction of PTC and add-on 
productivity systems. 

Over the 20-year economic analysis period, FRA calculated total additional 

benefits of$16.7 billion on a net present value basis assuming a 7% discount rate. 

The FRA subtracted the $ 10.6 billion in additional costs from the $16.7 billion 

m additional benefits to arrive at a statement of $6.1 billion in what it termed "net 

business henefits." There are several problems with the methodo logy used by FRA and 

the calculations supporting its results (which are discussed at length in other sections of 

this Report.) Nonetheless, FRA clearly identified significant additional cost and benefits 

clements and developed updated estimates for those elements but it excluded them from 

its NPRM. 

7. 	 Federal Railroad Administration. .Januarv IS 2010 - Positive Train Control 

Systems; Final Rule - - The FRA published its final ru le in January of 2010. In the final 
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rule, FRA reduced ils estimated direct railroad safety bcncfits from $608 to $440 million, 

and reduccd its estimated direct railroad implemenl<ltion costs from $ 10.0 to $9.5 billion. 

These changes result in a restatemcnt ofthc cost -bcncfit ratio from 16.47 to 21.7 1. The 

FRA made no other significant changes 10 its NPRM methodologies or statements. 

--~~--
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Restatement of Ind irect Benefits Factor 
(Based on Corrections to FRA 7/10/20d9 Economic Analysis) 

7/10/2009 FRA NPRM 

Economic Ana lys is March 2010 Restatement 

Shipper Indirect Indirec t 1Shipper Indirect Indirect 
Direct Societal Benefits Implicit CAGR ! Direct Societal Benefits 

Year 

(I) 

Benefits 1/ 

(I) 

Benefits 21 

(3) 

Factor 3{ 

(4) 

CAGR 4/ 

(5) 

Applied 

(6) 

6enefi ts 5/I (7) 

Benefits 5/ 

(8) 

Factor 6{ 

(9) 

1009 90.01% 

2010 1,150,000,000 615,041,931 0.94 94.00% 11309,222,112 676,976,653 0.52 

2011 98.16% 

2012 102.51% 

2013 107.05% 

2014 111.80% 

2015 116.75% 

2016 121.92% 

2017 127.32% 

2018 132.96% 

2019 138.85% 

2020 1,150,000,000 942,118,846 lAS 1.0443 145.00% 1J309,222,112 1,036,990,214 0.79 

2021 151.42% 

2022 158.13% 

2023 165.14% 

2024 172.45% 

2025 180.09% 

2026 188.07% 


2027 196.40% 


2028 205.10% 
 I 
11 From 2004 FRA Report to Congress, stated in 2001 rea l dollars. j
2/ From 2004 FRA Report to Congress, stated in 2003 real doliars . 
3/1t is unclear how FRA calculated these values. FRA's stated methodolody does not ,r0duce these va lues. 


41 CAGR '" Compound Annual Growth Rate : ((2020 value /2010 value) ~ (l /10)) . 


5/ From 2004 FRA Report to Congress, updated to correct erro rs and restated in 20091real doliars. 


6/ Developed using FRA's stated methodology: Column (8) / Column (7). 
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May 2010 

Implicit CAGR 

CAGR 4/ Applied 

(10) (11) 

49.55% 

51.71% 

53.96% 

56 .31% 

58.77% 

61.33% 

64.00% 

66.79% 

69.69% 
72.73% 

75 .90% 

1.0436 79.2 1% 

82.66% 

86.26% 
90.02% 

93 .94% 

98.03% 

102.30% 

106.76% 

111.41% 



Alta<""'.n, No . ••,
Po._ I '" I 

MoV 2010 

5,mm.ry" ''',f! 'n ODd '''''''''"' T. ,b, 2004 to' 1029 I,RA ',,,,m" Ana'YI'. ''''fI" CO,,,,,,,.,, 
10001 FRA AU"'! to CoIl,rel' 1{ 


5ou<t./ R..I Dollar 
 C""e<..... 2004 FIlA lIopO<l loCOI\lfOnl( 'M Cor!t(\td 
1001 Fit'. ..m law<... H;.~<••• law·C... HiJ;~<... 

'" ,<, '" " 110) 11111> ' - """'" """" 1" ""'""" ""'" "" "" '" '"'" 
I. Un. ~p'dty IAvoId. d In~Il"'.nl l (O%"IZETA·HC K IIUIU161 16UOI.026 14 107,544 IH.9H,649 174.591.91S 149.257.192 164.2I7,S02 '00'
2. Ur>e ~Pldly (.Iovolded M.lntenanc.) 4(l%oiZU...·no; 203.116,891 304.11l.1!' 25 914.1.010 lIO.ISi,209 315,236.811 261,6%,510 219.1W,060'00'
3. ",.el...,., OIlpoIC",", EIfIc.I_~, l}%orZn...·TECH 101.9fl.070 l&O,OOS. 191 I I 002,111 10$.'97,6)' 26Ull.475 1".liO.SS6 206.06HS9'00'
•. lo<om~ MaInt.n.nu ~edUC!1o<I l~ofZnA·nOl lS.S67.&OJ 21,561.&03 1 561.603 19.5",'12 29,S41.412 29.54].412 )2 .522,901 '00' 
S . l<><omotlYe ROld Fa!lur, Reducll"" lOO%oiZHA-TEOi )4,603.175 )4,60l,S15 3 6Ol,t1S n.790,7n JS,19O.111 15,190.781 39.1t4.920'00' 
6. Fuol ~.v1 " I' l~ollnA·T£CK SS.949.nS 1)0.549.415 9 Hi,Us 51."1.151 1)5.021.121 96.448,087 417,SOO,000 417.500,000'00'
7. T.rmin.1 TriC k Forc•• Hlidene; •• FM DEVElOPED llO.193.84J 191.18i,SlO 26 787,687 llUn,2U 397,551.189 265.0 ) 8.526 29 1.721,905 '00'
8, MnUII Ml lnlln."". com h •• d on I·T com " (550.156.500) (J06,S)I,500j (42 647.5(0)'00' 
9, RR Direct "-n.nr Sum 01 Un.. I·! Ill,751,6 ' S 1.01I.9S 4.084 56 IS5,ISS 69S,]02,170 I.lS6.6JS.612 1.025,989,24 1 1,460,645.941'00' 

10. 1111 DIrect k~'it lletont"", lin. fAA ASSUMPTION 0.20 0.20 0.20 0 .20 ." ." ." ." 
11. IIR Ilel .ln. d e.""rtl l.k>o 9 . Un. 10 H,7~1.S 1 ~ 102,)90,111 11 S1I,111 119.0&0,$74 21i,l JUil 205,l91,14. 29Ult.l90'00' 
12. ShipPtf Dhttl kn.f~. lOO%oflET-'·TlCH 900.000,000 1.400,000,000 9JO,810,000 1.048,020.000 1,IU,U5,OOO l.265.I05.000 1,109,212.112'00' 1,ISj='= 
13. S~ lppe r p...·thru Be nefin lin. 9 . lin. II 6/ 649.761.600 1.116,101 .767 88 'In. l l o S56,14U96 1.08S.HO,490 a20,791.19l 1.168.516.759 '00' 
14. Shipp. , TO\II so",fin l ln .12_ ll no U I.S' 9,7 62,6OQ 2.SI6.101,767 I ,OJ U I .1S4 1.487, \11 .296 2,~ll,l6(),490 2.010, 236.393 2,477.1)1,170 '00' 
IS. Oir.ct S.I.ty h"I"u FfIAJ\IOlP[ 4O,H7.86t 9UH,621 .945.746 40,1)7.1" 9~,6S3.G21 67.9_5.746 74.717,'82'00' 
\6. Tot.1HoI Olft<1 hnfljl< Sum 01 Un.. 11, 14. IS ~~ 1.614.15UI91 1.814.146.201 2.21(449.100 1.666,410,7l' 2.900,]49,215 2.211,)19.981 2."6.022.666 Z.U4.6SS,t41 

11. E,lim.l.d IMI, otl Soci.I.1 Sontl. 2010 FAAI ITIC) S)\,103, 148 69a.980.714 6 I i04 I .9J1 S31,10).148 698,980,71 4 615,041.931 616.976,653 
l B. Tou l 2010 eenom. line 16. l ine 17 Mi. ed 1.14S.8SS,141 UIl.126.911 l .a li-491.01l 2, 197, 513.186 ],599.329.949 l,S98.411 .913 I ,S2l.6J l ,59~"" 
19 . E'tlmated IMfr.t! SocIelil e ones, 1020 FRJI,IITICI 115,070.74' 1.069,IH,945 94.(.118,146 8 15,010.147 1,069,\66.945 941,118."6 1.016,910.210'00' 
20. TOllll010 a_fi" Line16'~19 ~~ 1.419.122,740 UIUIl. IS 2 l,IStS67.94' 2,411,411,41S 1,9fi9,516.JaO 1.115.'91,8n 1,111,646.156 

21 . IOIOlndirHt B~~ R~1o lIno 11/ Uno 12 0.59 o.SO .. ~ 0.0. o.s) 0.94 0.52." 
n . 2020 Indirec t &.ndlt /I.tie l in o l9/Untll 0.91 0,76 0.'3 0,11 O.H 0, 81 us 0,79 

illin.. 1·20.01,," a. indud""';n FAA 2004 A.patC 10 Con,.." . line. 21 ,nd 22 'ddod lor u·•• " h'bll, AM v,I".. ' r' . n<'IU1l 
21lnd...... an ~Mutl 10 l Oll) ..¥til. (or'e<lod """ntona.><t (0.1 v.I..... <or..".d l.hiooer ",,'1"1""""" _'Inul<ublion. 
){ All ••Ivo••, 1",,1u<If<j In FAA 2009 ((onoml< M,fy>n.. wi!" ...y,n, ~,·.o, 01 ,upl>ot! prOOldtd. 

4' Indo. od •• ..I".. 10 lOO9lovel•. <o< ..u.d moin' .n,,,,,o <OIC ••1"", (ot" <Iod >l>i~I'" P'I",/lrot/fh boneli" okul'IIO<I, incO'P O!'lfd FRA 1009 !~ol bono!" ••11",.10 
5/ fRA, mp·llewod ,1\1 low· . nd "'III· .... m.In" n. "". <COl ..I. " In rt. 2000 Roport 10 Con.· . .. . Th.,. {0.1' (M,uld nol b, indud d in , nt beno ri" <o1(l<Iot l"" ' 1 .n~ ra," 

MointM ' nc, (Olto It. prep., ly In<ludld In Ih. dire<! .. 1I ,eo d <e.1 ..k " I,' ion. " FR. h.. don. in II . lln, l rul l RIA, 

611AA .,1".. in In 1004 RoporllOConi"" do "'" m.:< " lu mttd rr'l~ode le,i.,. 

lOOHOO] 1.014] 
lOOJ.2()(19 l .ll'S 
1001-2003 1.0161 
2002·2()(19 1.1117 
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Restated PTe Costs Based on Chao e to FRA's M iot ance and Onboard Cost Estimates 

Deve lopment & Tot I Discoun ted 
Discount Centra l Office Wayside Onboard Insta I,d Maintenance Annual Annual 

Year Factor 1L Costs Costs Costs Cost 2 Costs 3L Costs 41 Costs 5/ 
(I) (2) (3) (4) (5) (6 (7) (8) (9) 

2009 1.00 $60,000,000 $0 $0 $6 000,000 $0 $60,000,000 $60,000,000 
2010 0.93 $60,000,000 $0 $0 $12 000,000 $7,500,000 $67,500,000 $63,084,112 
2011 0.87 $60,000,000 $167,654,736 $333,542,000 $681 196,736 $15,000,000 $575,196,736 $503,272,544 
2012 0.82 $50,000,000 $335,309,472 $333,542,000 $1,41 048,208 $85,149,592 $814,001,064 $664,457,341 
2013 0.76 $50,000,000 $502,954,208 $333,542,000 $2,30 554,417 $176,256,026 $1,072,762,234 $818,405,172 
2014 0.71 $0 $1,005,928,417 $333,542,000 $3,64 024,834 $288,319,302 $1,627,789,719 $1,160,591,573 
2015 0.67 $0 $1,341,237.889 $333,542,000 $5,32 804,723 $455,753,104 $2,130,532,993 $1,419,664,093 
2016 0.62 $0 $0 $0 $5,32 804,723 $665,100,590 $565,100,590 $414,191,221 
2017 0.58 $0 $0 $0 $5,32 804,723 $665.100.590 $565,100,590 $387,094,599 
2018 0.54 $0 $0 $0 $5,32 804,723 $665.100,590 $665,100,590 $361,770,653 
2019 051 $0 $0 $0 $5,32 804,723 $665.100.590 $665,100.590 $338,103.414 
2020 0.48 $0 $0 $0 $5,32 804,723 $665,100,590 $665,100,590 $315,984,499 
2021 0.44 $0 $0 $0 $5,32 804,723 $565,100,590 $665,100,590 5295.312,616 
2022 0.41 $0 $0 $0 $5,32 804.723 $665,100,590 $665,100,590 $275,993,099 
2023 0.39 $0 $0 $0 $5,32 804,723 $665,100,590 $665,100,590 $257,937,476 
2024 0.36 $0 $0 $0 $5,32 804,723 $565,100,590 $665,100,590 $241,063,062 
2025 0.34 $0 $0 $0 $5,32 804,723 $565,100,590 $665,100,590 $225,292,581 
2026 0.32 $0 $0 $0 $5,32 804,723 $665,100,590 $665,100,590 $210,553,814 
2027 0.30 $0 $0 $0 $5,32 804,723 $655,100,590 $665,100,590 $195,779,255 
2028 0.28 $0 $0 $0 $5,32 804.723 $665, 100.590 $665,100,590 $183,905,856 

Total $300,000,000 $3,353,094,723 $1,667,710,000 $9,674,285,698 $14,995,090,421 $8,393,465,990 

1/ Based on a 7% discount rate . 
2/ Sum of columns (3) through (5) plus column (6) from prior year. 
3/ Column (6) from prior year times 12.5%. 
4/ Sum of columns (3) through (5) and column (7). 
5/ Column (8) times column (2). 
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Estimated PTe Installation Ca[!ital Costs Bv Year 
(millions of dollars) 

Year lJP 6NSF CSXT NS eN CI> KSC Totall/ 
(1 ) (2) (3) (4) (5) (6) (7) lS) 

1. 2010 11 $200 $258 $ 170 $40 $I] $15 $ \4 $710 
2. 2011 J! $240 $258 $116 $132 $37 $47 $14 $845 
3. 2012 J/ $240 $258 $116 $132 $37 $47 $\4 $845 
4. 2013 J! $240 $258 $1l6 $13 2 $37 $47 $\4 $845 
5. 2014 JI $240 $25R $1l6 $132 $37 S47 $\4 $M5 
6. 2015 J/ i240 $258 lll.Q $132 ill ill ill ~845 

7. Total 11 $1,400 $1 ,550 $750 $700 $198 $250 $85 $4,933 

11 Sum of Columns (2) 10 (8). 

l.! Source: Railroad investor rCllOrts, c(.juity analyst.s confCrCnCl" calls 

and SEC reports. 

~I ILine 7 - Line II x 20%. 
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Estimated Percentage or 
PTe Costs To Be Recovered From TIH Shippers 

Ill'm 	 Source Sialistic 
(I) 	 (2) (l) 

Milts of Track Subject to PTC 
L Rail Miles Subject to PTC Installation FRA NPRM al 35964 69,000 

2. 	 Miles Carrying Both Till and Passengers FRA NI'RM at 35964 18,000 

3. 	 Miles Carrying Only Passengers FRA NPRM at 35964 l!.!lQQ 

4. 	 Miles OfTrack Subject To I'TC Due To 
Only To Carrying Tlli Commodities LI - L.2 - L.3 45,000 

Weighting of PTC Cosl Reeovtry 
5. 	 Percentage of PTe Cost Allocated To TI H 

Track Without Passenger Operations y 100% 

_ ____ ___ -<.;.._ ..r"••~".mRlag. gfPTC Cost A~~.w_____ ______________________ 

Track Along Amtrak Routes 	 y 75% 

7. 	 Percentage of PTe Cost Allocated To TI H 
Track Along Commuter Rail Routes 0% 

Allocation of PTC Costs To TlH 
8. 	 Weighted Route Miles Allocated To T1U (L. 3x L.5) +(L.2 x L.6) 58,500 

9. 	 Estimated TlH Cost Allocation L.8 -7 L.I 85% 

11 Allocated based on Uni on Pacific Railroad Company's Opeoing Evidence in STB Docket 

No. 42114, US Magnesium. LLC. v. Union Pacific Railroad Comoany, August 24, 2009 (Public Version). 
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Estimated AnnulIl ClI[lila l CarrYing Charges Rai lroads Will AIl(k a te To TIl-! Shirmen For I'Te Installat ion, 
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